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PTBOELECTRIC  DETECTOR 


S.  D.  Peltz 


This  is  an  indention  in  field  of  aeasoceaent  technolo gjr. 

Known  are  pyroelectric  radiation  detectors  which  contain  a 
sensitive  elesent  with  two  electrodes,  which  are  sprayed  onto  a 

surface  and  are  perpendicular  to  the  direction  of  polarization.  Rhen 
such  a pyrodetector  is  exposed  to  a radiant  flux,  the  inforaation 
obtained  does  not  provide  inforaation  on  the  coordinate  of  focus 
radiation. 


The  proposed  pyroelectric  detector  is  distinguished  froa  the 
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above  by  the  fact  that  the  electrodes,  tihich  are  applied  to  the 
sensitive  eleaent,  are  arranged  on  the  plane  parallel  to  the 
direction  of  spontaneous  polarization,  and  one  of  thea  is  nade  in  the 
fora  of  a strip  directed  perpendicular  to  the  direction  of 
polarization. 

This  aahes  it  possible  to  obtain  the  coordinate  sensitivity  of 
the  detector  in  the  direction  of  polarizaticn. 

Figure  1 shows  the  design  of  the  proposed  pyroelectric  detector.  j 
Figure  2 shows  for  a fixed  aoaent  in  tine  the  curve  representing  the 
dependence  of  the  potential  on  distance,  which  is  reckoned  fron  the 

origin  of  the  coordinates  in  the  direction  of  the  axis  of  spontaneous 
polarization,  which  coincides,  for  exanple,  with  the  X~axis. 

On  pyroelectric  elenent  1,  which  is  nade,  for  exanple,  of  a 
triglycerine  sulfate  crystal  and  takes  the  direction  of  spontaneous 
polarization  (indicated  by  an  arrow),  continuous  electrode  2 is 
applied.  It  serves  sinultaneously  as  an  absorption  coating.  The 
second  electrode  3 is  a narrow  strip,  which  is  perpendicular  to  the 
direction  of  spontaneous  polarization.  The  distribution  of  potential 
# on  a pyroelectric  elenent  with  a single  electrode,  caused  by  the 
absorption  of  the  heat  flux  focused  at  the  spot,  is  subject  to  the 
following  fornula: 
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where  p,  t ac*  variables  in  the  cylindrical  coordinate  systea«  k - 
constant  related  to  specific  power  of  liberated  heat,  y - 
py rocoefficient,  £ - dielectric  constant,  d - crystal  thickness,  w - 
Modulation  frequency  of  theraal  flux,  a - phase  shift  between 
Bodulation  of  thernal  flux  and  potential. 

The  detector  works  as  follows. 

If  the  radiation  spot  is  to  the  left  of  electrode  3,  then  the 
pyroelectric  signal  has  a single  sign,  ihen  the  spot  aowes  in  the 
direction  of  spontaneous  polarization  froa  left  to  right,  electrical 
signal  gradually  decreases  to  zero,  and  then  changes  its  sign. 

The  curve  (see  Fig.  2)  shows  that  within  the  liaits  of  distance 
CD  the  detector  does  supply  inforaation  on  the  coordinate. 


• Object  of  the  Invention 

I 


The  pyroelectric  detector,  which  contains  a polarized  sensitive 
eleaent  and  two  electrodes  arranged  on  cppcsite  sides  of  the 


sensitive  eleaent,  is  distinguished  by  the  fact  that  in  order  to 
obtain  the  coordinate  sensitivity  of  the  detector  in  the  direction  of 
polarization*  its  electrodes  lie  in  the  plane  parallel  to  the 
direction  of  polarization,  one  of  then  takes  the  fors  of  a strip 
directed  perpendicular  to  the  polarization  direction. 
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